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ABSTRACT

Aim: This study is to assess the effects of treating occlusal stress on the bacterial flora subgingival to the gingiva and
periodontal health, with a focus on changes in clinical parameters such pus presence, bleeding on probing, etc. Materials
and Methods: There were fifteen nonsmoking adults with adult periodontitis who were free of systemic illnesses and
recent antibiotic use. At least three of the upper anterior teeth in each showed occlusal damage and a pocket depth of three
millimeters. Five patients received a temporary resin bridge, and ten patients underwent intracoronal splinting. Using
real-time Polymerase Chain Reaction (PCR) to evaluate bacterial loads, including particular pathogens like
Porphyromonas gingivalis (Pg) and Actinobacillus actinomycetemcomitans (Aa) , clinical parameters and subgingival
flora samples were measured at baseline (T0), 20 days (T1), and 60 days (T2). Results: After 60 days, there were notable
improvements in bleeding on probing (p<0.001), pus present (p<0.002), and probing depth (mean decrease of 3.13 mm,
p<0.001). Notable decreases were observed in the overall bacterial load and in the following pathogens: Tannerella
forsythensis (Tf) (87.5%, p=0.007), Treponema denticola (Td) (92.6%, p=0.001), Fusobacterium nucleatum (Fn) (83.4%,
p=0.008), Porphyromonas gingivalis (Pg) (59.5%, p=0.046), and Prevotella intermedia (Pi) (92.6%, p=0.001).
Conclusion: Without the need for medicine or surgery, treating occlusal trauma improves clinical parameters and reduces
pathogenic bacterial loads, hence improving periodontal health. The significance of treating occlusal variables in
periodontal therapy is underscored by these findings.
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INTRODUCTION

Subgingival bacteria are the source of periodontal disease because they cause deep periodontal tissues to deteriorate.
Given their diversity and difficulties in culturing, pathogenic periodontal bacteria can be difficult to identify (1-4).
Periodontal pockets can be used to cultivate more than 400 species, of which 30—100 have the ability to spread disease in
a single location (5,6). The physical constraints of periodontal pockets and sampling irregularities make it more difficult
to accurately identify these microbes (1,7). Furthermore, rather than being the source of disease, opportunistic organisms
may multiply as a result, making it more difficult to distinguish between primary infections and secondary invaders (8,9).

Because many bacteria cannot live in ordinary transport media and cannot flourish in laboratory settings, traditional
culture methods have proven ineffective for identifying the gingival microflora (10,11). The strains' unique metabolic
requirements and oxygen tolerance are the main causes of this restriction (6,12). Moreover, distinct strains of the same
species may display differing degrees of virulence and pathogenicity, and culture techniques are unable to distinguish
between them (13-15).

Molecular biology innovations like real-time Polymerase Chain Reaction (PCR) have greatly increased the sensitivity
and specificity of diagnosing periodontal infections (7,16). These days, consistent measurement and identification of these
pathogens are made possible by advanced techniques, which also shed light on their involvement in periodontal disease
(17,18).

Unexpectedly, periodontal pathogens are frequently found in places where there is no visible periodontal injury, which
raises the possibility that they are saprophytes coexisting peacefully with the oral microbial ecology (19,20).

Despite extensive plaque and tartar deposits, the site-specific character of periodontal disease suggests the potential
impact of environmental factors (21,22). These variables may cause pathogenic traits to be expressed in microbes or favor
more pathogenic strains (23,24). Because occlusal trauma produces traumatic pressures that alter tooth stability and dental
alignment, they can worsen periodontal diseases (25,26). In order to examine changes in clinical parameters including
probing depth, bleeding on probing, and pus presence after occlusal trauma treatment—without the use of medication or
surgery—this study focuses on analyzing the effect of occlusal trauma on subgingival bacterial flora (27-29).

MATERIALS AND METHODS

In this trial 15 nonsmoking patients with adult periodontitis (aged 41-62) who did not smoke were included; patients
with systemic diseases or recent antibiotic usage were not included. At least three upper anterior teeth with a 3 mm pocket
depth and evidence of occlusal damage were present in every patient. Without the use of medication or surgery, the
occlusal trauma was conservatively treated in 10 patients with intracoronal splinting and in 5 patients with a temporary
resin bridge.

In addition to measuring clinical characteristics such pus presence, bleeding on probing (BOP), and probing depth
(PD), samples of subgingival flora were taken at baseline (T0), 20 days (T1), and 60 days (T2). Using real-time PCR, the
microbiological analysis covered the total number of bacteria as well as particular pathogens such as Porphyromonas
gingivalis (Pg) and Actinobacillus actinomycetemcomitans (Aa).

Teeth mobility was eliminated following treatment for occlusal injuries (mobility 0 on Miller's scale). The results of
the investigation showed that there were notable post-treatment modifications in both bacterial profiles and clinical
indicators. Significant differences in PD, BOP, and pus were revealed by statistical analysis employing ANOVA and
Tukey post-hoc testing. The baseline and post-60-day bacterial quotas were compared using the 2-sample T-test. This
study emphasizes the significance of treating occlusal variables in the management of periodontal disease and the effect
of occlusal trauma treatment on periodontal health (Table I).
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Table 1. Changes of clinical parameters recorded (PD, BOP, pus) during the observation period in the tooth studied for

each patient.
PD BOP Pus Time
Patient 1 7 mm + + TO
4 mm - + T1
3 mm - - T2
Patient 2 7 mm + + TO
3 mm - - T1
3 mm - - T2
Patient 3 4 mm + - TO
3 mm + - T1
2 mm - - T2
Patient 4 4 mm + + TO
2 mm - - T1
2 mm - - T2
Patient 5 3 mm - + TO
2 mm - - T1
1 mm - - T2
Patient 6 10 mm + + TO
6 mm - - T1
4 mm - - T2
Patient 7 5 mm + - TO
3 mm - - T1
2 mm - - T2
Patient 8 3 mm + - TO
2 mm - - T1
1 mm - - T2
Patient 9 4 mm + - TO
3 mm - - T1
2 mm - - T2
Patient 10 3 mm + - TO
2 mm - - T1
2 mm - - T2
Patient 11 8 mm + + TO
4 mm - - T1
3 mm - - T2
Patient 12 3 mm + - TO
2 mm - - T1
2 mm - - T2
Patient 13 10 mm + + TO
7 mm - + T1
5 mm - - T2
Patient 14 9 mm + + TO
6 mm - - T1
4 mm - - T2
Patient 15 5 mm + + TO
3 mm - - T1
2 mm - - T2
RESULTS

This study assessed the impact of treatment on periodontal health, observing significant improvements in PD, BOP
and pus presence across all patients. The mean PD decreased by 3.13 mm from baseline to 60 days (p<0.001). BOP and
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pus were negative at 60 days (p<0.001 and p<0.002, respectively). Subgingival flora load was significantly reduced over
the same period, highlighting the treatment’s efficacy in enhancing clinical and microbiological periodontal parameters.
Among fifteen patients, eleven with severe periodontal disease (BOP+, Pus+, PD >4mm) experienced significant
reductions in periodontal bacterial flora. Four patients showed a variable, non-significant decrease in bacterial load, which
was minimal and consistent with healthy sites at baseline. The therapy significantly improved clinical conditions, but did
not substantially reduce the already low bacterial load, which was within physiological norms (Fig.1). Significant
reductions were observed in pathogens: Pg (59.5%, p=0.046), Tannerella forsythensis (Tf) (87.5%, p=0.007), Treponema
denticola (Td) (92.6%, p=0.001), and Fusobacterium nucleatum (Fn) (83.4%, p=0.008). The results highlight substantial
decreases in bacterial loads.

Pathogens identified
100 ‘
80 ‘
60 ‘
20 |
0

B Actinobacillus actinomycetemcomitans B Fusobacterium nucleatum
Prevotella intermedia B Porphyromonas gingivalis

Tannerella forsythensis Treponema denticola

Fig. 1. Microbiological findings in periodontal specimens: frequency with which pathogens were identified.

DISCUSSION

This study evaluated the impact of 60-day occlusal trauma treatment on periodontal health, noting significant
reductions in bacterial flora (4a, Pg, Tf, Td, Fn, Pi) and improvements in PD, BOP, and pus (30). Severe cases necessitated
surgical intervention, preventing microbial normalization (31,32). Although clinical indicators improved early on, pocket
microbiota changes were inconsistent after 20 days, likely due to complex agonist-antagonist relationships between
bacterial species. Treatment for occlusal trauma significantly reduced bacterial load without the need for medication or
surgery (33). Tf and 7d were the most significant bacterial species in distinguishing between periodontitis and healthy
subjects, with an average reduction in bacterial load of 87.5% and 92.6% respectively (34,35).

Changes in temperature, osmotic pressure, and metabolite concentration in periodontal tissues can influence bacterial
flora (36). The study by Grant et al. analyzed subgingival microbiota in patients with untreated periodontitis and those on
maintenance therapy (13,37). The reorganization of microcirculation and removal of environmental stress can affect the
pathogenicity of subgingival species (38,39). Increased growth in periodontal tissues activates the local immune system,
potentially driving bacterial flora into dormancy (40,41). Dental mobility is linked to higher levels of bacteria associated
with periodontal disease, such as Campylobacter rectus and Peptostreptococcus micros. Studies show that these bacteria
are prevalent in individuals from a young age, regardless of their oral health (42,43). While periodontal disease is typically
localized, the presence of specific bacteria and inflammation in the periodontal tissues can lead to more serious
complications (39,44). The periodontal ligament space can expand due to occlusal trauma, impacting the movement and
growth of bacteria (45,46). Aa was found in 53.3% of analyzed sites. While considered a primary periodontal infection,
recent studies suggest it may not always be harmful. More advanced detection methods may change its role in periodontal
disease (47,48). Some experts suggest that probiotics may not be effective in preventing periodontal disease without
addressing environmental disturbances that allow pathogenic bacteria to thrive. Treating occlusal trauma could prevent
these disruptions and inhibit aggressive pathogenic species (49,50).
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CONCLUSIONS

This study showed that by lowering PD, BOP and pus presence, addressing occlusal trauma greatly enhances
periodontal health. Real-time PCR analysis revealed that the interventions, which comprised temporary resin bridges and
intracoronal splinting, markedly reduced pathogenic bacterial loads and decreased tooth mobility. The findings emphasize
that non-surgical and non-pharmacological treatments can successfully lower clinical and microbiological indicators of
periodontal disease, underscoring the significance of treating occlusal trauma in the management of periodontal disease.
These results support the notion that an important part of periodontal therapy should be occlusal factor-focused.
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